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PURPOSE: To provide an inexpensive ink jet head easy 
to assemble. 

CONSTITUTION: A piezoelectric element 109 forms one 
rectangular parallelepiped shape wherein sheet like 
piezoelectric materials and foil like intermediate 
electrodes 117 are alternately laminated and, after the 
center groove 1 1 1 of which the depth reaches the base 
part 118 of the piezoelectric element 109 is formed, a 
common electrode 114 is formed on the entire surface 
of the center groove 111. Signal electrodes 115a are 
respectively formed to both side surface parts on the 
side opposite to the center groove 111 from the upper 
part of the piezoelectric element to a position higher 
than the bottom part of the center groove 111 and, 
thereafter, a plurality of division grooves are formed by 
the number of desired pressure chambers 103a, 103b so 
that the depth thereof becomes the range from the 
position exceeding the length of the signal electrodes 
1 1 5a to the position higher than the bottom part of the 
center groove 111. 
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* NOTICES * 

¥ Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An ink jet arm head which it has the following, an ink drop is injected to a record 
medium, and said pressure generating means constitutes two trains or the Kushigata 
configuration beyond it in an ink jet arm head which forms an alphabetic character and a graphic 
form by dot, and is characterized by a location at the head of each which was divided being 
equivalent to a location of said pressure room. Ink passage which has two or more pressure 
rooms which supply ink to a nozzle hole which **** ink, and this nozzle hole An oscillating plate 
joined to a plate which consists of ink ** holding ink supplied to said pressure room A pressure 
generating means to make a location which counters said pressure room of this oscillating plate 
carry out instant deformation of the wall of said pressure room, and to make ink generate a 
pressure 

[Claim 2] So that said pressure generating means may prepare a center slot in the center, and 
may use a cross-section configuration as a U character mold and it may correspond to each of 
two or more of said pressure rooms arranged in an actuator of two trains formed of said center 
slot at right and left of a nozzle It is the ink jet arm head according to claim 1 characterized by 
an electrode common to an actuator of said two trains on the whole center slot surface and a 
center slot on the actuator preparing a signal electrode in a reverse both-sides side, 
respectively while a division slot was vertically prepared to a center slot. 
[Claim 3] Said pressure, generating means is an ink jet arm head according to claim 1 
characterized by preparing the 5th slot vertically to said three slots while having prepared the 
1st slot and 2nd slot in that center at both sides of the 3rd slot and this 3rd slot, forming four 
trains of actuators and establishing further the 4th slot which divides said actuator into two 
trains at a time in said 3rd slot 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the configuration of the piezoelectric device 
which is the pressure generating means of the multi-nozzle arm head of high density especially 
about the ink jet arm head which records by **** of an ink drop. 
[0002] 

[Description of the Prior Art] Conventionally, the variation rate of the piezoelectric device which 
is a pressure generating means is carried out to a longitudinal direction, the wall corresponding 
to the pressure room of an oscillating plate is made to transform, the ink of the pressure interior 
of a room is pressurized, and the ink jet arm head which injects an ink drop from a nozzle is 
indicated by JP,58-1 19871, A. 

[0003] Drawing 1 1 is a cross section to show the configuration of the ink jet arm head, and 
drawing 12 is the expanded sectional view of the nozzle section. 

[0004] In drawing 1 1 , an ink jet arm head contains two or more pressure rooms 300 which have 
a nozzle 302, and the nozzle plate 318 for ****(ing) an ink drop according to the condition of the 
application of pressure (applied voltage) of a piezoelectric device 304. On a longitudinal shaft, it 
expands, and the piezoelectric device 304 whose cross section which crosses a longitudinal 
shaft is a rectangle is met and contracted so that it may be expressed by the arrow head A 
shown in drawing 12 . That motion of the piezoelectric device 304 in alignment with a longitudinal 
shaft is transmitted to the location indicated to be the leg 307 and the viscoelasticity material 
308 juxtaposed by this leg 307 to drawing 12 into the pressure room 300 through the coupling 
means 306 containing the oscillating plate 310 with which the complementary load was given. Ink 
flows into the pressure room 300 from ink ** 312 through the narrow entrance section formed of 
the narrow opening 314 shown in drawing 12 . Ink ** 312 is formed of the crevice of the passage 
plate 320. The ink supply pipe 323 is open for free passage with ink ** 312 in the end, as shown 
in drawing 1 1 . Each piezoelectric device 304 is supported in the head, and the hole 324 which 
receives the leg 307 attached at the head of a piezoelectric device 304 is formed, and the plate 
326 which is the piezoelectric-device support means 328 permits a motion of the longitudinal 
direction of a piezoelectric device 304 while the leg 307 is freely movable into a hole 324 at a 
longitudinal direction and it prevents a motion of the longitudinal direction of a piezoelectric 
device 304. 
[0005] 

[Problem(s) to be Solved by the Invention] In order to secure the amount of displacement of the 
piezoelectric device 304 required for ink drop injection, the above-mentioned conventional ink jet 
arm head had to secure the length of the longitudinal direction of the part and a piezoelectric 
device 304, and also needed to make applied voltage high. 

[0006] As a means to solve this, the ink jet arm head of JP,60-90770,A and the drop on-demand 
ink jet recording head of JP, 1-1 15638, A are indicated. 

[0007] If a laminating mold piezoelectric device is used as a piezoelectric device 304, this will 
reduce applied voltage by ** and will attain the miniaturization of an arm head, however, 300 or 
more dpi — in order that [ and ] the number of nozzles may realize the ink jet arm head which 
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has 48 or more high-density nozzle configurations — this laminating mold piezoelectric device - 
~ a single tier — high density — and separately, an oscillating plate must be pasted, and it must 
arrange and is not so easy as that erector. 

[0008] Therefore, the method of making loose alternately the arrangement pitch per single tier of 
the piezoelectric device arrangement, i.e., by arranging alternately, for the ink passage which 
includes a nozzle and a pressure room in implementation must be taken. However, assembling 
arranging the piezoelectric device made to divide corresponding to the location of the pressure 
room arranged alternately made it still more difficult like the erector, and it had the trouble of 
raising the cost of an ink jet arm head by that cause. 

[0009] So, this invention solves such a trouble and aims at offering the ink jet arm head which 

assembly can be made [ arm head ] easy and can reduce cost. 

[0010] 

[Means for Solving the Problem] Ink passage which has two or more pressure rooms which 
supply ink to a nozzle hole which **** ink, and this nozzle hole in order that an ink jet arm head 
of this invention may attain the above-mentioned object. An oscillating plate joined to a plate 
which consists of ink ** holding ink supplied to a pressure room, In an ink jet arm head which is 
equipped with a pressure generating means to make a location which counters a pressure room 
of this oscillating plate carry out instant deformation of the wall of a pressure room, and to make 
ink generate a pressure, injects an ink drop to a record medium, and forms an alphabetic 
character and a graphic form by dot A pressure generating means constitutes two trains or the 
Kushigata configuration beyond it, and it is characterized by a location at the head of each which 
was divided being equivalent to a location of a pressure room. 
[0011] 

[Example] Next, this invention is explained with reference to a drawing. Drawing 1 is the plan of 
the passage plate of the ink jet arm head of the 1st example of this invention. 
[0012] the passage plate 100 is fabricated so that it may be photosensitive glass, a 
photopolymer, a resin mold, etc. and both ink passage 102a, pressure room 103a which 
constitutes a part of ink passage 102b, respectively, and pressure room 103b may become in a 
straight line — having — in addition — and it is faced each other and arranged so that it may be 
open for free passage toward a nozzle 101. For example, if the number of nozzles is 20 in all as 
shown in drawing 1 , it constitutes so that ten ink passage 102,102b may become two trains, and 
it is arranged so that each may face each other. 

[0013] Around the ink passage 102a and 102b, ink ** 105 of one U character configuration is 
arranged possible [ supply of ink 113] through ink input at the pressure rooms 103a and 103b in 
each ink passage 102a and 102b. 

[0014] Drawing 2 is the cross section of the ink jet arm head of the 1st example of this 
invention. This drawing 2 is the cross section of the location shown in A-A' of the passage plate 
100 shown in drawing 1 . 

[0015] The oscillating plate 108 with which it is joined and the nozzle plate 107 to which this ink 
jet arm head punctured the nozzle 101 with a diameter of about 50 micrometers to the passage 
plate 100 up side has the thickness of about 5-20 micrometers to that down side is joined. The 
board which carried out the laminating of these inflow plates 100, a nozzle plate 107, and the 
oscillating plate 108 is supported by housing 110. Moreover, a nozzle plate 107 may be omitted 
and the nozzle hole 101 may be formed in the passage plate 100. 

[0016] Ink 113 is supplied from the ink tank (graphic display abbreviation) by which ink ** 105 in 
the passage plate 100 was formed outside by the ink supply pipe 106. 

[0017] The piezoelectric device 109 is joined through projection 110a by the location which 
counters the bottom side of the oscillating plate 108 at the pressure rooms 103a and 103b. As 
shown in drawing, the piezoelectric device 109 forms the center slot 111 in the center, and uses 
a cross-section configuration as a U character mold, and the division slots 1 1 9a and 1 1 9b (refer 
to drawing 6 ) are vertically established in the actuators 1 12a and 1 12b further formed of the 
center slot 1 1 1 to the center slot 1 1 1 so that it may correspond to each of two or more 
pressure rooms 103 arranged at. right and left of a nozzle 101. Moreover, the common electrode 
114 of actuator 112a and 1 12b community is formed in a piezoelectric device 109 all over center 
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slot 111, and, as for the center slot 1 1 1 of Actuators 1 12a and 1 12b, signal electrodes 1 15a and 
115b are formed in the reverse side, respectively. 

[0018] The piezoelectric device 109 is joined by the location which counters the pressure room 
103 of the bottom side of the oscillating plate 108 through projection 1 10a or the spacer formed 
at the head of each actuators 112a and 112b of a piezoelectric device 109. 
[0019] Here, actuation of this invention by the above-mentioned configuration is explained with 
reference to a drawing. 

[0020] If voltage is impressed to signal electrodes 115a or 115b, the oscillating sections 112a 
and 112b of a piezoelectric device 109 carry out elongation deformation, and as projection 110a 
at a head pushes the oscillating plate 108 rapidly, they will give an impact to the ink 113 in the 
pressure room 103. A pressure wave occurs and, as for the pressure wave, the ink 113 in the 
carrier beam pressure room 103 spreads an impact in the ink in a nozzle 101. The ink spread by 
the pressure wave is ****(ed) by the nozzle 101, serves as the ink drop 116 and flies. 
[0021] Those pressure rooms 103 stand in a row in one common ink ** 105 through each ink 
input, and after they inject an ink drop, they are supplied to the pressure rooms 103a and 103b 
where ink 113 constitutes ink ** 105 to a part of ink passage 102a and 102b only for the part of 
the lost amount of ink. 

[0022] This consumed ink 113 of ink ** 105 is supplied according to the capillary tube force from 
the ink tank (graphic display abbreviation) formed outside by the ink supply pipe 106 which 
stands in a row in ink ** 105. 

[0023] Here, as shown in drawing 1 , the manufacturing process for obtaining the piezoelectric 
device 109 used for the ink jet arm head which has 20 nozzles 101 is explained using drawing 3 
**** drawing 6 . 

[0024] As shown in drawing 3 , the bipolar electrode 1 17 is formed in piezo-electric raw material 
109' of a rectangular parallelepiped configuration. With a thick-film-screen-printing laminated 
layers method, this piezo-electric raw material 109' laminating-forms the bipolar electrode of 
conductive materials, such as silver and palladium, in a raw sheet with a thickness [ of the 
piezoelectric material of a titanic-acid lead zirconate system ] of 20-60 micrometers, sinters it 
on it, and is obtained. This bipolar electrode 117 arranges by turns 2nd bipolar electrode 117b by 
which patterning was carried out to 1st bipolar electrode 1 17a by which patterning was carried 
out to a part for the center section of piezoelectric material in addition to the center-section 
part 

[0025] Next, the center slot 1 1 1 is formed to the degree which exceeds 1st bipolar electrode 
117a by methods, such as slicing, from the center section of the upper surface of a piezoelectric 
device 109 as shown in drawing 4 as the 2nd process. Then, the base 118 which does not have a 
bipolar electrode in two actuators 112a and 112b with the same bipolar electrode pattern 
structure and the bottom of it is formed. 

[0026] Moreover, as shown in drawing 7 , if needed, it is begun on the upper surface of each 
actuators 112a and 112b to delete Projections 120a and 120b from the upper surface of piezo- 
electric raw material 109\ or a plate may be pasted up and formed. 

[0027] Next, signal electrodes 115a and 115b are formed in the whole surface of the center slot 
1 1 1 formed at the 2nd process in the 3rd process shown in drawing 5 , and the side in which it 
results [ from the upper part of each actuators 1 12a and 1 12b ] in 2nd bipolar electrode 117 b-a 
and 117 b-b. These electrodes form the material which has conductivity, such as Au, with 
plating, a spatter, or vacuum deposition. 

[0028] And Actuators 112a and 112b are divided in two or more division slots 119a-119f so that 
it may be in agreement with the number of the pressure room 103 shown in drawing 1 , and width 
of face and the pitch between each pressure room at the 4th process of drawing 6 . Location 
115* of the each division slots [ 1 1 9a— 1 1 9f ] depth, i.e., a bottom, is prepared in within the limits 
from the location beyond the range of signal electrodes 115a and 115b to a location higher than 
the pars basilaris ossis occipitalis of the center slot 111. This is because the common electrode 
114 which was made to divide a signal electrode 115 and was prepared in the center slot 1 1 1 is 
not divided. 

[0029] Therefore, each actuator 112 divided by grounding and impressing an applied-voltage 
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signal to the divided signal electrodes 115a-115t respectively through signal lines (not shown), 
such as a connected FPC cable, by one electric conduction line can drive the common electrode 
114 independently. 

[0030] Although the piezoelectric device used for an Inkjet arm head really fabricated two trains 
in the above-mentioned example here, the case where the piezoelectric device which really 
fabricated four trains is used as another example is explained using drawing 8 **** drawing 10 . 
[0031] The appearance perspective diagram showing another example of the piezoelectric device 
which uses drawing 8 for the ink jet arm head of the 1 st example of this invention, the plan of 
four kinds of electrode patterns with which drawing 9 is used for the piezoelectric device of 
drawing 8 , and drawing 10 are the cross sections of the piezoelectric device of drawing 8 . 
[0032] As shown in drawing 9 , patterning of the piezoelectric device 223 of drawing 8 is carried 
out so that four trains of parts by which patterning was carried out may overlap, as the 1 st 
electrode layer 201 ( drawing 9 (a)) by which patterning was carried out to a part for ends and a 
center section, and the 2nd electrode layer 202 ( drawing 9 (b)) by which patterning is not 
carried out to a part for ends and a center section are shown in drawing 10 , and on both sides 
of piezoelectric material 203, two or more layer laminating is carried out by turns. 
[0033] Furthermore, the laminating of the 4th electrode layer 206 ( drawing 9 (d)) by which the 
laminating of the 3rd electrode layer 204 ( drawing 9 (c)) by which patterning is not carried out 
only to a part for a center section on both sides of the insulating material 205 under it is carried 
out, and whole surface patterning is carried out on both sides of the insulating material 207 to 
the bottom of this 3rd electrode layer 204 is carried out, and the laminating of the insulating 
material 208 is carried out as a base layer to the bottom of this 4th electrode layer 206. 
[0034] This 3rd electrode layer 204 is for performing easily wiring in the 2nd electrode layer 202 
exposed to the 1st slot 209 and 2nd slot 210 from the flank of a piezoelectric device 223. The 
4th electrode layer 206 is similarly for performing easily wiring in the 1st electrode layer 201 
exposed to the 3rd slot from the flank of a piezoelectric device 223. 

[0035] The manufacturing process for obtaining this piezoelectric device 223 is explained with 
reference to a drawing. 

[0036] First, as a part of a part of a part of non-patterning section of the 1st electrode layer 201 
shown with the dashed line of drawing 9 , patterning section of the 2nd electrode layer 202, and 
patterning section of the 3rd electrode layer 204 are cut that is, shown in drawing 8 and drawing 
10 The 1st slot 209 and 2nd slot 210 which were formed so that it might become it is deeper 
than the 3rd electrode layer 204, and shallower than the 4th electrode layer 206, Cut a part of a 
part of patterning section of the 1st electrode layer 201, a part of non-patterning section of the 
2nd electrode layer 202, a part of non-patterning section of the 3rd electrode layer 204, and 
patterning section of the 4th electrode layer 206 by part for a center section. That is, the 3rd 
slot 21 1 formed so that it might become deeper than the 4th electrode layer 206 is formed. 
[0037] And two electrodes 212 which form a pad while connecting the 1st electrode layer 201 
exposed to the outside of the train of ends, Two electrodes 213 formed all over 1st slot [ for 
connecting the 2nd electrode layer 202 and the 3rd electrode layer 204 which are exposed to 
the 1st slot 209 and 2nd slot 210, respectively ] 209, and slot of** 2nd 210, Two electrodes 214 
of the ends which are connected with the 3rd electrode layer 204 exposed to the outside of the 
train of ends, and form a pad, Two electrodes 216 of the ends which are connected with the 4th 
electrode layer 206 exposed to the outside of the electrode 215 formed all over the 3rd 21 1 slot 
in order to connect the 1st electrode layer 201 and the 4th electrode layer 206 which are 
exposed to the 3rd slot 211, and the train of ends, and form a pad are formed by methods, such 
as vacuum evaporationo. 

[0038] the electrode 216 of the ends of the exterior connected with the 4th electrode layer 206 
while forming the 4th slot 217 so that the electrode of the pars basilaris ossis occipitalis of the 
3rd slot 21 1 might finally be disconnected — deep — in addition — and the 5th slot 218 is 
formed so that it may correspond to a line writing direction and each pressure room. 
[0039] A piezoelectric device 223 is manufactured through such a process. 

[0040] Moreover, what is necessary is just to make it become the structure which does not have 
either among right-and-left ends among the above-mentioned structures, when piezoelectric 
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devices are three trains. 
[0041] 

[Effect of the Invention] Since the piezoelectric device stuck on an ink jet arm head can 
fabricate by one according to this invention as explained above, it ends with once, adhesion on 
the oscillating plate of a piezoelectric device and assembly become very easy, and the alignment 
to the ink jet arm head of a piezoelectric device and attachment can obtain a cheap 
piezoelectric device. Moreover, the location precision between nozzles and between trains is 
only process tolerance, and since the factor of lamination precision is lost, location precision can 
be raised. 



[Translation done.] 



http:/ /www4.ipdl jpo.go.jp/ cgi-bin/tran_web_cgi_ejje 



2004/03/09 



1/1 s<— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan of the passage plate of the ink jet arm head of the 1st example of this 
invention. 

[Drawing 2] It is the cross section of the ink jet arm head of the 1st example of this invention. 
[Drawing 3] It is the perspective diagram showing the 1st process of manufacture of the 
piezoelectric device of the ink jet arm head of drawing 1 . 

[Drawing 4] It is the perspective diagram showing the 2nd process of manufacture of the 
piezoelectric device of the ink jet arm head of drawing 1 . 

[Drawing 5] It is the perspective diagram showing the 3rd process of manufacture of the 
piezoelectric device of the ink jet arm head of drawing 1 . 

[Drawing 6] It is the perspective diagram showing the 4th process of manufacture of the 
piezoelectric device of the ink jet arm head of drawing 1 . 

[Drawing 7] It is the perspective diagram showing another example of the piezoelectric device 
used for the ink jet arm head of this invention. 

[Drawing 8] It is the appearance perspective diagram showing another example of the 
piezoelectric device used for the ink jet arm head of the 1st example of this invention. 
[Drawing 9] It is the plan of four kinds of electrode patterns used for the piezoelectric device of 
drawing 8 . 

[Drawing 10] It is the cross section of the piezoelectric device of drawing 8 . 
[Drawing 1 1] It is the cross section of the conventional whole ink jet arm head. 
[Drawing 12] It is the expanded sectional view of the nozzle section of drawing 6 . 
[Description of Notations] 

109 Piezoelectric Device / 

1 1 1 Center Slot 

1 1 2 Actuator 

114 Common Electrode 

115 Signal Electrode 

117 Bipolar Electrode 

118 Base 

119 Division Section 



[Translation done.] 
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